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AUTHORS: Blanter. M.Ye., Doctor cf Techrical S-:iences, Professor
A and Masibkov, A.K., Engineer

TITIE: Aromalov.s Changes in the Properties ¢f Alloys During
Prase Transformations (Anomal‘nyye izmeneniga svoystv
splevay v protsesse fazovykh prevrsshchenly

PERIODICAL: Metallsredeniye 1 Termicheskaya Obrabotka Metallov,
1959, Nr 1, pp 6 -- 10 (USSR)

ABSTRACT: It follecws from gereral conaiderations that some atoms
ef an alloy which participate in the process of phase
transefsrnaticon are in a particular state in which the
tranafex> of atcma from one crystal lattice to another is
probably asccmpanied by a temporary weakeulng of the
irter—-atumic bond ferces. This should bring about an
andmalsus changs of a number of rhysico-chemical and
mecharical properties of the alloys and if these changes
are cf sufficient magnitude , they can be detected by
nown mathods of investigation. These snomalous effects
will spparently be of a different nature than the increase
in ductility during hardening and tempering of steel which
was cbserved earlier by Kayushnikov, P.Ya. (Ref 1) and
has alsc baen investigated by Vurob'yevr (Ref 2) and

Cardly/s Gol'demberg (Ref 3). Obvicusly, ar orientated decomposition
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and directlioral diffusicn cannct brias sbeut sxnomalous
changes of such prorertiea as the electri: conductivity
for inetance. The aim of the work describded in this
paper was to establish the presence cf similar effects

in the chargesn of the wlectiric resistance and resistance
to plastic dcformaticn. For this purpsse, the kinetles
of the phase trarnsformaticns cf the investigated aliloys
were studied first and from the obtained kinetic diagrams,
thermal regimes wore determined which are suitable for
stuiying the character of the praperty changes. The
aromalous changes in the electric resistance dvring phase
transforngtions were investigated on a a%eel containing
9.13% Cr, 0.02% C, 0.16% Mn and 0.19% Si. The determined
diegram of the irathermal transfermation of the alloy is
graphed in Figure i, p 7. % mm dis, 20 mm long specimens
were austeniaed a% éOO “c {the Aca range was 815 to 850 “0)

witk & holding time of 5 min. In kig:ore 2, the change in

the specifi: elsctric resiatance during the prLase trans-

rormatic-n anl the curves of iscthermel transformation at
Card2/4 €15 "C are grapned. In Pigure 3, the change is graphed
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of the spsed ¢i traneformaticn, the 2lectri: ceonductivity
and the degree of transformaticn during iscthe-mal

arnzalirg at ©l5 "C. The sorrelaticn batwesen the speed of
tranaformation a»d ths magritude of the ancmalous incresse
in electric conductivity im graphed in Figure 4. The
aroma_cug change of the resistance to plasti. deformation
during phase transformation was studied by measuring the
hardress cf an alley containing 0.06% C, 22.15% Ni, 2.52% Mn,
0.C47% S%. The disgram of iz:thermal truraformation of
austepnits and martersite for this allsy iu graphed in

Figure 5. Ths change in tine hardness of th: sustenite-
martgnsite mixture during iscthermal iransfermation (at

-23 "C) is grophad in Figure 6. It was found that during
prase btransformution, anomalocs changes tock piace in the
e¢lectric coenductivity and the resistarce cf trhe material

to plastic 2elformation. These anomalous changes (appreciable
increase cf the electric conductivity and dscrease of the
reaistance o plastis deformaticn) cotacide withtle period

of intensive tranaformaticr., These anomalous
s2anges indicate that the metailic allyys are in a particular
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state durinz phaass transformationas. These arvmalous
charges in the properties are characterised by &
weakening of the interatomic bonds and an acceleration
c¢f the prozesses of plastic deformaticn and electrcn
transfer. Therefore, it is necsessary to treat with
caubion resistance curves determined during the process
of transformation,before the state of the alloy has been
stabilised by hardening. There are © figures and

4 Soviet references.

ASSOCIATION: Vaealyuaznyy zacschnyy mashinostruitel'nyy institut
(A11-Union Correspcondence Engineering Institute)
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AUTHORS: Blanter, M.Ye. and Kuznetsov, L.I. (Mescow, Omsk)

TITLE: The Connection between Softening During Removal of Cold
Work and Temperature Softening of Nickel Alloys

PERIODICAL;: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 3, pp 75-82 (USSR)

ABSTRACT: The two processes of softening appear, at first glance,; to

be unconnected processes. Alloys tested were binary
alloys of nickel with molybdenum, chromium, tungsten,
titanium, cobalt and aluminium. Chemical compositions are
given in the table. The degree of softening was followed
by measuring hardness at various stages. Samples were
given 5, 10, 25 and 38% deformation and heated to various
temperatures. The temperature of half-softening was
measured, i.e. the temperature at which the hardness was
the arithmetic mean of the cold worked and the unworked
aaterial. Fig 1 shows the effect of alloying content
on +he half-softened temperature., With 5% deformation,
W, Mo and Cr have the greatest effect. At higher degrees
of deformation Cr and W have the greatest effect. There
already existed data on the hardness of undeformed alloys
at various temperatures (Ref 3); from these it could be

Card 1/3 seen that the hardness test itself introduced cold work.
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At higher temperatures, recrystallisation also took

place so a characteristic bend in the hardness-
temperature curve was cbtained (the critical temperature).
Fig 2 skows the effect of Mo additions on the hardness -
temperature curve, Fig 3 shows the influence of

alloying elements on the critical temperature.

0.5% W or Mo and 2%X Cr have a pronounced influence. Thus
an increase in critical temperature and an increase in
the half-softened temperature are both brought about by
the same alleying additions., This is because the
hardness test itself introduces cold work. Elements
which have the strongest effect are those which form
strong interatomic bonds and have the greatest values
for heat of self-diffusion. The relation between the
critical temperature and the temperature of half-softening
is shown in Fig 4 for Ni - Mo alloys and in Fig 5 for
Ni - Cr, Ni - Ti and Ni - Co alloys. There are 5 figures,
card 2/3 1 table and 24 references, 13 of which are English,
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5 German and 6 Soviet,

SUBMITTED: October 24, 1958
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BLANTON, M ".i'}i
. PHASE I BOOK EXPLOITATION SOV/5457

Nauchno-tekhnicheskoye obshchestvo mashinostroitel'noy promyshlen-
nostl, Sektsiya metallovedeniya 1 termicheskoy obrabotkl metal-
lov.

. Metallovedeniye 1 termicheskaya obrabotka metallov; trudy Sektsil
metallovedeniya 1 termicheskoy obrabotki metallov (Physical
Metallurgy and Heat Treatment of Metals; Transactions of the
Saction of Physical Metallurgy and Heat Treatment of Metals)
no. 2. Moscow, Mashgiz, 1360, 242 p. 6,000 copies printed.

Sponsoring Agency: Nauchno~tekhnicheskoye obshshestvo
mashinostroitel 'noy promyshlennosti, Tsentral'noye pravleniye.

Editorial Board: G. I. Pogodin-Alekseyev, Yu., A, Geller, A, G,
Rakhshtadt, and G. K. Shreyber; Ed. of Publishing House: I, I.
Lesnichenko; Tech, Ed.: B. I. Model'; Managing Ed. for Litera-
ture on Maetalworking and Machine-Tool Making: V., I. Mitin,

PURPOSE: This collestion of articles is intended for metallurgists,
mechanical engineers, and eclentific research workers,
Card 1/5
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Physical Metallurgy and Heat Treatment (Cont,) SOV/5457

COVERAGE: The collection contains articles describing results
of research conducted by membera of NTO (Scientific Technical
Soclety) of the machine-building industry in the field of
physical metallurgy, and in the heat treatment of steel, cast
iron, and nonferrous metals and alloys. No personalities are
mentioned. Most of articles are accompanied by Soviet and non-
Soviet referencea and contain conclusions drawn from investl-
gatlions.

TABLE OF CONTENTS:
Blanter, M. Ye., Doctor of Technical Sclences, Professor, and

L. I. Kuzneteov and L. A, Metashop, Engineers. Softening and
Recrystallization Processes in Iron and Nickel Alloys 3

Trunin, I. I., Englneer, Effect of Cold-Working Conditions on
the Endurance of Steel 12

Bernshteyn, M. L., Candidate of Technical Sciences, and L. V,
Polyanskaya, Engineer. Effect of Cold Working on the Structure

and Properties of the VI2 Titaniun Alloy 18
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21,589 $137/61/000/005/043/060
m 1500 AD06/A106
—————"—__—"-’-
AUTHORS: Blanter, M, Ye.; Kuznetsov, L, I,, and Metashop, L. A,
TITLE: Scftening and recrystailization processes in iron eand nickel alloys

PERIODICAL: Referativnyy zhurnal, NMetallurgliya, no, 5, 1961, 35, abstract 5Zh2@
{"Metallovedeaniye { term. obrabotka metallov” [Tr. Sektsii metallo-
ved, 1 “erm, obrabotki metallov, Tasatr. pravl, Nauchno-tekhn, o-va

mashinostroit. prom-sti, no, 2] Moszow, 1960, 3-il)

TEXT: Tre authors analyszs some problems conneotsd with the investigation
of the effect of ailloying elements on recrysiallization processes in Fe and Ni
pase alloys, The effect of alloying on softening of preliminary cold defcormed
alloys during heating was studled on blnary Ni allcys (with Tr, W, Mo, Al, T4
and Co) and manganous sustenite (013 type! addiilonally alloyed wi=n Ni, Co, Cr,
W and Mo. Tt {8 anown that “hs half softening temparature of Ni-allcoys is most
tnereasad by W, Cr and Mo and least by Ti, Al and Co, An increase of the dezree
of pilastis deformation from i0 to 38f reduses the degree of stability of th
alloys against remcval of case hardnees, 1In the case of alloyad aistenite the
addition of Ni and Jo reduces +ne tamperature range of scftening; W has a lesser

Card i/2
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/¥ V800 E073/E535

AUTHOR:; Blanter, M.Ye., Docter of Technical Sciences, Professor

TITLE: Thermodynamic-Mechanical Theory of Martensitic

Transformations\

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, No 4, pp 2-15 (USSR)

ABSTRACT: This work was presented and discussed at a seminar.

of heat treatment metallurgists of NTO Mashyrom in
Sverdlovsk on December 16, 1959. In this extensive
review paper (67 references), it is shown that existing
theories do not explain experimental data satisfactorily.
A new theory is put forward which can be formulated as
follows: the motive force of the transformation is the
tendency to the formation from the austenite of
martensite with less free energy. This is not
materialized by the formation of nuclei of the

critical dimension or as a result of thermal or
mechanical stresses but as a result of synchronous
directed group movement of atoms due to thermal
fluctuations., A cooperative displacement of atoms takes
place which is equivalent to that occurring under the u/

s

Card 1/3
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Thermodynamic~Mechanical Theory of Martensitic Transformations

action of tangential stresses which exceed the critical
shear strength. It is pointed out that germination of
martensite plates in this way can occur only in the
presence of dislocation imperfections in the austenite.
If for martensite formation displacement of atoms is
required which exceeds the magnitude of elastic
displacement (for ferrous alloys), the growth process

is similar to that of the process of sliding in the

case of plastic deformation, This determines the
independence of the speed of growth of martensite plates
on temperature. The speed of germination changes
according to a complex law under the effect of an
increase of the difference of free energies and a drop
in the probability of the cooperative shift with
increasing supercooling. Depending on the location of
the curves (probability of combined slip, slip energy
and difference of the free energies), a thermal, v

Card 2/3 isothermal or mixed martensite formation may occur.

N
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~Mechanical Theory of Martensitic Transformations

There are 7 figures and 67 references, 41 of which
are Soviet, 5 German, 2 French and 19 English,

Thermodynamiec

ASSOCIATION: Vsesoyuznyy zaochnyy mashinostroitel'nyy institut
(A1l Union Correspondence Engineering Institute) ]
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AUTHORS s Blanter, M. Ye., Mastkov, A. K.

e

TITLE: Strength variations in the process of the alpha-gamma trans-
formation in alloyed iron

[~

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Churnaya metallurgiya,
no. 11, 1960, 133 - 142

TEXT: The mechanical properties of armco iron and of alloy steel in /
the allotropic transformation stage had been studied previously, and the (
peculiar, spontuneor increase of plasticity had been noticed in twe works
(ref. 9¢ Tamaki. J. Japan. Inst. Metals, 1955, No.2, 2 and Ref. 10z P.Ya.
Kayushnikov. Sb. nperedovoy opyt proizvedstva ("Advanced production expe-
rience"). Goryachaya obrabotka metallov", 1956). The authors of this ar-
tisle studied this in the cases of direct and reverse martensitic trans-
formaticn (Ref., 11 and 12; Blanter and Mashkov, in "Metallovedeniye 1
termicheskays obrabotka metallov", 1959, Ne. ! and Nc. 11), and stated

that the alpha-gamma transformation intervals are limited with the points

Ay and AB’ i.e,, that the first stage of transformation is from pearlite

card 1/5
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into austenite ( x+— 2*), and the following is pure alpha-gamza irans-
formation. The Yehaviour cof metal in the & - »transformation in the sb.
sence of the point Ay is of practical interest. It has been studied in the
described experiments with Fe-Cr alloys (in view of the very extensive uss
of Cr for alloying), i.e., armco iron with Cr, in five differen*® combina-
tione. The metal was melted in an induction furnace, horigeniz-d at 1700°C
for & hoars, then the ingots were forged intc -ode 12 mm in diamster, and
their mechanical properties at an interval of v~ ¥ investigated, and the
lirzits of the interval determined by preliminary dilatemetriz analysis. The
experiment results are illustrated in a series of graphe, The characteris-
tical "dips" on the hardness curves (Figure 6) were observed, and ths curvss
stated to run roughly parallel to the Cr content. The difference cf 7.1%
Cr (tetween the minimum and maximum in_the five compositions) caused a
difference in hardness of 5 % 10 kg/mmz. The authors think that the "dip"
of strength (Figure 7) is connected with the sffects of two factors: cne
leads to the strengthening and is connected with the formation of phase
hardenir; on account of the difference in the specific volumas of farrite
and austenite (curve 1), and the other is the temporary weakening of the

Card 2/
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Lond between atoms regrouping into a new cryatalline grid. The maximum
strength drop is in the.mid of the interval (curve 2 in Figure 7). A4 uni-
form strength reduction through the whole interval must continue,,; toa, on
nocount of the recrystallization process. The effect of the factors in-
creases (curve 3). The peaks at the beginning and end of the iransformation
jnterval are due to the effect of the phase hardening. There are 7 figures
and 12 references: 8 Sovied and 4 non-Soviet. One reference is English and
reads as follows: (Ref. 2) A. Sauveur. Trans.Am. Soc. for Steel Tr., 1930,
RVil, Yo. 3. .

. : Ny .
ASSOCIATION: Vsesoyuznyy zaochnyy mashinostroitel'nyy institut (All-Union
Correspondence Institute of Machine Building).

SUBMITTED: February 20, 1960
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Figure 6: Hardness variations with j &\
temperature (°C) in a- 2 trans- NS
formation in the five alloys: ]
(1) with 4. 32 % Cr; (2) 6.58 %

Cr; (3) 9.185% Cr; (4) 11.52 {Cr,
(5) 12.63% Cr.

Card 4/5 ~ !
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Figure 7: (1) strengthening by phase
hardening; (2) weakening through
wenker atomic bonds; (3) the summary
effect, .

Hrmepbon ——t
o o= Y
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' E193/E283%
AUTHORS: chnalheeebtaeg - y Doctor of Technical Sciences,
Koryagin, K. P. and Martishin, O. V., Engineers
TITIE: Low-Carbon Unalloyed Steels as a Substitute for

Certain High-Strength Alloy Steels

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, No. 12, pp. 2-7

TEXT: The object of the present investigation was to
explore the possibilities of replacing expensive alloy steels of
the 30XMCA (30KhGSA) type with suitably heat-treated, unalloyed,
low-carbon steels "10" and "15", whose composition is given below.

j Contents of elements in %

Steel f— o | 81 T S B o T WL T Cu | il
10 0.13] 0.58 | 0.27 | 0.05 [ 0.022 | 0.07 | 0.11 |0.14 | 0.055
15 0.16] 0.62 | 0.24 | 0.032 | 0.026 | 0.10 [ 0.13 | - 0.026

Card 1/3
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Low-Carbon Unalloyed Steels as a Substitute for Certain High-
Strength Alloy Steels

To this end, the effect of hardening (quenching) temperuture,
temperature of the quenching medium (8-10% aqueous solubtion of
sodium hydroxide), and tempering temperature on the U.T.S., 0.2%
proof stress (0p,p), reduction of area (¢), elongation (6), impact
strength (ak), fatigue strength, and microstructure of these
steels, was studied, the mechanical tests having been conducted at
temperatures varying between 20 and 500°C (-70 and 500°C in the
case of ay). The following conclusions were reached. (1) Increa-
sing the %emperature of the quenching medium from O to 50°C, brings
about a considerable (approximately P0%) increase in a, of steels
10 and 15, but does not affect any of the other properties. (2)
The best combination of mechanical properties is obtained by
quenching from 900-930°C and tempering at 300-350°C. Steel 15,
tempered at 300°C, had U.T.S. = 120 kg/mm®, 0g.» = 100 kg/mm2,

& = 11%, ¢ = 38%, and ay = 11 kgm/cm“. This treatment also lowered
the temperature of the ductile—» brittle transition to below -70°C.

1<
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Low-Carbon Unalloyed Steels as a Substitute for Certain High-
Strength Alloy Steels '

(3) The different response of steels studied te various heat
treatments is associated with their different carbon and aluminium
coatents and reflected in the micro-structure of these steels
whidh'is finely crystelline in the case of Steel 10, and coarsely
crystalline in the case of Steel 15. (4) Hardened and teumpered
Steels 10 and 15 display best combination of mechanical properties
at temperatures above 300°C. (5) Heat-treated Steels 10 and 15
have U.T.S. equal to, and ¢, &, and ax higher than, those of
similarly treated steel 30KhGSA. The fatigue limit of hardened
Steel 15 amounts to 41 kg/mm2 and is 14% lower than that of steel
30KhGSA. (6) Subject to receiving suitable heat treatment,
Steels 10 and 15 can be used in many applications as a substitute
for high-strength alloy steels. There are 8 figures, 2 tables
and 5 Soviet references.

ASSOCIATION: Vsesoyuznyy zaochnyy mashinostroitel'nyy institut
(Al1-Union Correspondence Institute of Muchine
Building)
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s/129/61/000/011/002/010

E111/E135

AUTHORS 3 Blanter, M.Xe., poctor of Technical Sciences, Professor,

and Novichkov, P.V., Engineer
TITI1E: Kinetic and geometrical characteristics of the

martensite transformation in an iron-nickel-manganese

alloy
PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, .
TEXT: In previous work (Ref,1: M.Ye. Blanter, Metallovedeniye

i termicheskaya obrabotka metallov, no.k, 1960) the first of the
present authors examined reasons for the rate of growth of
martensite crystals in iron alloys being independent of temperature,
whersas the rate of nucleation should generally follow a curve with
a maximum, He showed (Ref,3: M.Ye. Blanter, Metodika
issledovaniya metallov i obrabotka opytnykh dannykh,

Metallurgizdat, 1952) that a proposed method (Ref,2: G.V.Kurdyumov,
0.P. Maksimova and T.V. Taguhova, Problemy metallovedeniya 1
£iziki metallov, 2nd issue, Metallurgizdat, 1951) for calculating
¢hs activation energy was unsatisfactory. The present authors

Card 1/6

"\

MBS

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205510003-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205510003-5

. s/129/61/000/011/002/010
Kinetic and geometrical Charact’ri’tic""Elll/El}S

have investigated the effect of temperature and degree of
transformation on the rate of appearance of centres and the sizes
of martensite crystals im iron alloys under purely isothermal
transformation conditions., From the relations obtained the
activation energy and the work of formation of martensite-crystal
nuclsi were found. The data ohbtainud confirm the dislocational
nature of the martensite transformation. The authors point out
that for the purely isothermal transformation it is practically
impossible to count the number of crystals in the plane of the
polished section. However, the thickness, a, of martensite
crystals can be guantitatively determined. Taking the martensite
crystal to be a flat parallelipiped (in principle any shape would
do) of sides a, b, b, the number of crystals, N, formed in a
given time interval is given by:

- 2

N 13 - S-a 2V (3)
- ha 4/ av

Here, V is the relative volume of the magnetic component

(martensite) determined magnetometrically and S the martensite-
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crystal surface per unit volume, determined by the method of

random intercepts., The errors in determinations of a and the

volume of the martensite phase were 5%, and 1,2-1.4X respectively.

The isothermal transformation was investigated on an iron alloy

with 23,02% Ni and 3.35 Mn. The results cannot be extended to .
cther iron alloys, especially steels, where the isothermal

martensite transformation is practically absent, On cooling in

air from 1200 °C the martensite point is at 10 °C, subsequent

cooling in liquid nitrogen producing 72X martensite. To obtain

a purely isothermal transformation, specimens sealed in quartz b////
capsules were cooled with the furnace to room temperature in v

3 hours. Stabilization of the austenite reduced the transforma-

tion temperatures, and the extent of transformation was limited

to about 25% martensite, The investigation was carried out at
temperatures of -55, -68, <94, -114%, -129 and -155 °C, It was

found that the temperature dependence of the rate of nucleation

is represented by a curve with a maximum, The absolute value of

the rate, n, falls continuously and progressively as the degree

of transformation rises, reaching zero when transformation is

complet.e., The authors attribute such a variation of n to the
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evidence of this they give the fact that the number X of
particles or volumes participating in the transformation 109 is
close to the number of dislocations reported by other workers
(Ref.10: N.P. Allen, Journal of the Iron and Steel Institute,
v.191, 1959). Direct evidence was provided by an experiment in
which the austenite structure after ultra-high-frequency micrc-
Plastic defce¥mation, followed by cooling to room temperature, xas
etched to show the dislocational faults in the plane of the
polished section. Cooling to low temperatures then produces the
martensite transformation: the needle relief developed
preferentially at points where dislocation faults had been found.
The relation between n and X is given by:
A
RT RT
n=K"*e ‘e (6)
where U is the activation energy, A3 the work of formation of
a nucleus, or by:

dislocational nature of the martensite transformation: as direct /

Ccard 4/ 6
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. b
3 RT RT
n=lo - v—!— ‘e X o (9)
max
where K, is the initial value of KX, U is independent of -

temperature and degree of transformation and is about 940 cal/g.
atom; A3z is independent of the degree of transformation but its
value falls from 4670 at -50 °C to 2360 cal/g.atom at =’)5 °C.

The thickness, length and volume of martensite crystals are
practically independent of temperature, being entirely governed by
degree of transformation. At the completion of the transformation
the decrease in the thickness and length reaches 15-18%, due to
change in the state and decrease in the volumes of untransformed
austenite,

Thers are 10 figures, 3 tables and 12 references: 9 Soviet-bloc
and 3 non-Soviet-bloc. The English language references read as

N

(Q;';J, follows:
';4; Ref.6: M. Gensamer, E.B. Pearsalla, G. Smith,
i TASM, v.28, no.2, 1940.
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Ref.8: C.H. Shit, B.L. Averbach, M. Cohen,

Journal of Metals, v.7, 1955, ,
Ref,10: N.P. Allen, Journal of the Iron and Steel Institute, /

v.191, 1959.

ASSOCIATION;:Vsesoyuznyy zrochhyy mashinostroitel'nyy institut
(All-Union Machinery Correspondence Institute)
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1sothermic treneformation of supercooled austenite 1in binary

lsvestiya vrenhikh uchebnykh zavedcniy. Chernaya metailuvgiya
X N ) Y giya,

AUTHOKS s Fianter, M. Ye., and Mashkov, A. K.
T1TLEs

iron-chromium alioys
PERLIILICAL:

ne. b, iR, 1e0 165

TEXT s

cut

ParY o

1L View ©f susatticien

vnermpis decappoeition of austenite in Fe.Cr alloys.
were prepared ip aun miartion furnace fron armca-iren,
with 9.'85 Cr, and i*a 32 thermic
diagranr bhai tesp patiished bty the authors previcusly (Ref.
Nashkco. . Netalliovedeniy- 2
The r~hemicni copposition ard Acg ranges ¢f +he £nour other

ior one of the studied ailiove,
eranaformaticn
“¢ Blanter and
‘959, nc. ').

alloys are tre follosiogs
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raaulta ere gwven of An experimental 1nvesilg tion carr.ed
cien: iiterature data on the kinetics of the 1iso-
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. S/:46/61/000/001/011/015
Isothermic transfcermation of supercooleaq. . . A6/ A133

e sl Wy er ¢ 51 in N A°§§g““°‘

X4 4.32 0.02 0.18 Q.29 829800

X7 bRy 0.03 0.16 . c.29 &:5.858

X1 5 R Q.03 Q.20 0.72 Q oe 820-673

Xiz 6 *2.52 .32 0 3 - ¢.29 822 {teginning
®

* The X'2,% alluy i: sukjrectad only to a part:ial a-j"-transformation.

The transformation ranges were determined with a Chevenard dilatometer, &nd
the tranaformat:on kinet:cs studied with an aniucmeter. The austenization
temperature in 3 mm diametcer and 30 mm long specimens exceeded by 507C the
temperature of the oy trsusicrmation end; the helding time was S min.
Specimens of X12,6 were heated i~ 920°., The information includes diagrams
indicating the kinetics variations in the four allcys with increasing Cr
content, and four phetemicrographs, Conclusionsr ') An addition of up tr
97 Cr results :n an abrupt inhibiticn of decompoa:tion of supercooley ausie-
Lite. A further incresss of the Cr-content to ! and '2.¢% has prac*ically

Card 2/%
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8/148/61/000/001/011/015
Isothermic itransformation of supercooled... A161/A133

no effect on the transformation rate. This is due to the peculiar effect
of Cr on the position of Ax temperature.and hence on the difference of free
energy values of ¢t~y~phasés. 2) An addition of Cr extremely increases
the stability of supercooled austenite in the upper temperature range near
the martensite point. 3) An addition of Cr decreases the martensite trans-
formation range. The isothermic transformation time of ausitenite into mar-
tensite is not clearly connected with the alloy composition. 4) The struc-
ture formation during supercooled austenite transformaetion in carbon-free
- alloys is either by diffusion and a resulting grainy structure, or by the
martensitic process with a resulting aciocular structure. It may be assumed
that drop ferrite forms as in the following. When acicular alpha structure ?%L\
is forming below the recrystallization threshold of austenite but above the
ferrite threshold -~ the diffusion process of alphe recrystallization leads
to & breaking up of the martensite '"needles". Thus, the so-called "droplet®
ferrite forms from acicular structures in connection with subsequent reorys-.
tallization after transformation,.because the temperature threshold of fer-
rite reorystallization is lower than the threshold of ausienite. There are
5 figures and 5 Soviet-bloo references.
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ASSOCIATION: Vsesoyuznyy gzaochnyy mashinostroitel'nyy institut (All-Union
Correspondence Institute of Mechaniocal Engineering) e

SUBMITTED: May 27, 1960  ° _

Fig. 4. The effecc of Cr on the
position of the martensitioc trans-
formation range

s s

Ne

.
S
14

Fig. 2. The effeot of Cr on the
austenite transformation rate in
high temperature ranges (at 700°C
isotherm). 1 - X4; 2 - XT3 3 -
X9; 4 - X11,5; 5 - X12,6.

21% - Transformation degree, in % N
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Fig. 3. The effect
* of Cr on the half-
© disintegration time
- of austenite at

700°C
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BLANTER, M.Ye., red.; OZERETSKAYA, A.L., red, izd-va; ISLENT'YEVA,

'—f—/——ﬁGo’ Eekhno rod.
[Phase transformations in steel] Fazovye prevrashcheniia v stali.
Moskva, Metallurgizdat, 1961, 167 p. (MIRA 15:7

(Steel—Motallography) (Phese rule and equilibrium
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B107/B206
AUTHORS: Blanter, M. Ye., Koryagin, K. P., Martishyn, O. V., &nd
Galov, A. G.
TITLE: A method for the determination of the hardenability cf a stoel

with reduced hardenability
PERIODICAL: 2avodskaya laboratoriya, v. 27, no. 8, 1964, 978-980

TEXT: A method for determining the hardenability of lcw-carhen steels

(0.1-0.2 % C) was eleborated. The two types used were Cvand’'Stali 3) and
Crani5(Stal! 15). The specimens were not of the usuel L shape. but had /
the snape of a truncated cone (90 mm high, lower diameter 25 mm, upper

diameter 5 mm). After quenching from 900°C in 8-15 9% NeQH, the specimens

were out in half along the axis and polished; and the Vickers hardness was

then determined along the axis. Its variation along the axis 1ia

approximately given by the equations Hv - 376 - 5.7x + 0.035x¢ (for steel

15) and By = 380 = 3.7x + 0.02:\1:2 (for steel 3), respectively. Hg is the
Viokers hardness, and x is the distance from the upper end of the truncated
Card 1/3
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8/032/61/027/008/005/020
A method for... B107/B206

cone. OCylinders with a diameter of 8«20 mm and & height-io-diameter ratic
of 4 were out from the seme steels. After quenching, the cylinders were
cut perpendicular to the axis, and the radial ohange of the Vickers hardness
vas investigated. It follows the equation HV = A+ Bx?., X, is the distance

from the cylinder centerj A and B are coefficients (see Table). From the
relations mentioned it is possible to caloculate the values of x and x, for
which the rate of cooling is equal. It 1s thus possible to calculate the
hardness of & cylinder by determining the hardness on & sonical spesimen.
The relation holds for any steel, sinoe the criterion of equal hardness

virtually corresponds to the same rate of coocling. A ncmograph was drawn
for the relation (Fig.). An example is oaloulated to illustrate the mode
of operation. There are 5 figures, 2 tables, and 2 Soviet references.

ASSOCIATION: Vsesoyuznyy zeochnyy mashinostroitel'nyy institut (All-Union
: Machinery Correspondence Institute)
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BLANTER, M.Ye.; MASHKOV, A.X,
PLANTER, XoT00d

Changes of elegtric resistance and. thermoelectromotive {orce in the
process cfote2 7 iron alloy transformation. Fiz. met. 1 metalloved.
11 no. 2:194-202 F 161, (MIRA 14:5)

1. Vsesoyusznyy zaochnyy mashinostroltelinyy institut,
(Iron alloys—Metallography) (Thermoelectricity)
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BLANTER’ H.Ye.; KORYAGIN' cho: HARTISHIN, C.v.; GI\LOV' A,
P —

Methods for determining the hardness penetration of low
hardenability steels. Zav.lab. 27 no.8:978-980 '61, (MIRA 14:7)

1. Vsesoyuznyy zaochnyy mashinostroitel’nyy institut.
(Steel--Testing) (Hardness)
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BLANTER, Mikbail Yevseyevith; BOKSHTEIN, 8.Z., red.; BERLIN, Ye.N.,
red, izd-va; VAYNSRTEYK, Ye.B., tekhn, red.

[Phase transformations during the heat treatment of stee])
Fazovye prevrashcheniia pri termicheskol obrabotke stali.
Moskve, Gos. nauchno-tekhn.izd-vo lit-ry po chernoi i tsvet-
noi wetallurgii, 1962, 268 p. (MIRA 15:2)
zSteel—Beat treatment)
(Phase rule and equilibrium)
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BLANTER, M.E.; KULAKOV, N.A.; SERGHELICEV, I.M.[Sergeychev, I.M.]

——

Hardening of steel massive itema in the mixtures of air and water.
Analele matalurgie 16 no.1:170-182 Ja-Mr 162.
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ALFEROVA, N.S., doktor tekhn. nauk; BERNSHTEYN, M.L., kand. tekhn.
nauk; BLANIER, M.Xa., doktor tekhn. nauk; BOKSHTEYN, 5.Z.,
doktor teklm,nauk; VINOGRAD, M.I1., kand, tokhn.pauk; GAMOV,
M.I., inzh,; GELLER, Yu.A., doktor tekhn. nauk; GOTL1B, L.I.,
kand. tekhn. neuk; GRDINA, Yu.V., doktor tekhn.nauk;
GRIGOAOVICH, V.K., kand. tekhn, nauk; GULYAYEV, B.B., doktor
tekhn, nauk; DOVGALEVSKIY, Ya.M., kand. tekhn, nauk; DUDOVTSEV,
P.A., kand. tekhn., nauk [deceased]; KIDIN, I.N., doktor tekhn.
neuks LEYKIN, I.M., kand. tokhn, nauk; LIVSHITS, B.G., doktor
tekhn. nauk; LIVSHITS, L.S., kand,tekhn. nauk; L'VOV, M.A.,
kand, tekhn, nauk; MEYERSON, G.A,, doktor tekhn, nauk;
MINKEVICH, A.N., kand, tokhn, nauk; NATANSON, A.K., kand.
tekhn. nauk; NAKHIMOV, A.M., inzh,; NAKHIMOV, D.M., kand. tekhn,
nauk; OSTRIN, G.Ya., ingh.; PANASENKO, F.L., inzh.; SOLODIKHIN,
AoG., kando tekhn.muk; KHD“USHIN, F-Fo, kam. tekhn. nauk;
CHERNASHKIN, V.G., kand, tekhn. nauk; YUDIN, A,A., kand., fiz.~
mat. nauk; YANKOVSKIY, V.M., kand, tekhn, nauk; RAKHSHTADT,
A.G., red.; GORDON, L.M., red. izd-va; VAYNSHTEYN, Ye.B,, tekhn,
red, (Continued on next card)
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ALFEROVA, N,S.-— (contimued) Card 2,

[Hetallography and the heat treatment of steecl]Metallo-
vedenie 1 termicheskala obrabotka stali; spravochnik,
I2d4.,2,, perer, i dop. Pod red. M,L.Bernshteina i A.G.
Rakhshtadta, Moskve, Metallurgizdat. Vol.2. 1962,
1656 p. ‘ (MIRA 15:10)
(Steel—Mstallography)
(Steel—-Hoat treatment)
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BLANT prof., doktor tekhn,nauk; SHTEYNBERG, M.M., prof.,
oktor tekhn. nauk, retsensent; FRID, L.I., insh., red.;
SOKOLOVA, T.F., tekhn, red.

[Metallography and the heat treatment of metals]) Metallove-

denie i termicheskaia obrabotka, Moskva, Mashgis, 1963.

416 p. (MIRA 16:8)
(Metallography) (Metals—-Heat treatment)
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'AUTHORS: Blanter, M, Ye,; Samsonov, V. P.; Bay, A.S.; Maslovekly, V.A.

3

TITLE: Effect of the structure of titanium on the structure of its scale

SOURCE:: AN SSSR. Institut metallurgii, Titan i yego splavy®, no.9, 1963, 264-269

“TOPIC TAGS: titanium, titanium sponge,’ _ - TG-00, scale, stratification
‘of scale, color of scale, color of stratification of scale, color of scale strata

"ABSTRACT: The paper desc ribes an experimental investigation of the oxddation of

Ti which apparently is affected both by the antecedent treatment of specimens (rol-
ling, vacuum anneal, etc.) and by the different purities of the metal employed. The - .
specimens used were prepared from Ti sponge TG-00, pressed into electrodes

_which were melted in a vacuum arc furnace, The ingots obtained were machined to

. achieve a pure surface and were hammer-forged to a thickness of 20 mm, hot-rolled
to 2-mm thickness, and annealed for 30 min at 700° in an electric chamber furnace.
Scale was removed by etching in a fusion of NaOH and NaNO3; reaction products

were removed by HSO4. Cold rolling to 1-mm thicknesa and cutting to 10x14-mm

- specimens followed. 30-min vacuum anneal at 10°* mm Hg at 600, 700, 750, 800,
850, 900, and 1,000° followed, Optical microscopy and X-ray diffraction analysis
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-shows that the growth of the oxide film at 900-1,000°C on annealed (A) Ti procedds

‘at a greater rate than on unannealed (UA) material, . The scale on Ti consists K4
essentially of 2 layers, a microcrystalline and a columnar layer, In Ti A for 30

min at 1,000° the microcrystalline layer, by contrast with the single layer on UA -
Ti, consists of two layers which differ in color and grain size, The deeper layer,

which is closer to the parent Ti, is darker, X-ray diffraction shows in both cases
the presence of rutile, The surfaces of the scale of A and UA. Ti differ in color. i
In A Ti the surface has a bluish-grey color, in UA Tia yellowish-white color,
.The oxidation of Ti begins along the grain boundaries, Crystals of newly formed
‘rutile are found. on the surface of the scale, They have a clearly bounded shape
‘and are oriented identically and along straight lines, The -growth of the crystals,
~apparently, has a dendritic character, Orig. art. has: 7 figures,

ASSOCIATION: rone . _ .
| SUBMITTED: 00 DATE ACQ: 04Sepb3’ -  ENCL: 00 /
' SUBGODE:  CH,MA  NO REF SOV: 000 4w CTHER: 004
. . 1 . ,
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__BLANTER, M.Ye.; GARBUZOVA, N.Ye.; TORGASHOVA, A.G.
Mechanism of the recovery of strain-hardened iron under the
offect of rapid heating. Metalloved, i term, obr. met. no.4:
22-26 Ap 165, (MIRA 18:6)

1. Vaesoyuenyy zaochnyy mashinostroitel'nyy institut,
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BLANTER, M.Ye,; METASHOP, LiA.; AITSYBUSHEVA, E.1.

ion structure of austenitic

Methods of developing the dislocat 6.  (MIRA 17:9)

steel by etohing. Zave lab. 30 no.1:58-60

1, Vsesoyuznyy zaochnyy mashinostroitel 'nyy institut.
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' ACCESSION NR:  AP5020703 un/0129/65/ooo/008/0008/9012
j 621.785:559.37h:620,17 4/
AUTHOR: Blanter, M. Ye. wis 2
[ /.,
TITLE: Principles of the combined method of heat ggeatrzge t and plastic deformation
! of metals and alloys /- ?Y_L '

;SOURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 8, 1965, 8-12 :

!

'TOPIC TAGS: superhardening, heat treatment, plastic deformation, cold working,
patenting, marforming, mar iing, hardened steel, hardencd alloy, dislocation theory,
rrecrystallization 4 i

! ABSTRACT: The devélopment in recent years of the new combined methods of "su ér-
‘hardening” was a consequence of exhaustion of the possibilivies for hardeningial-/
“loys by techniques of heat treatment alone or plastic deformation (cold working)s,
 elone. The new types of hardening treatment would hardly have been evolved were it
;not for the widespread adoption of ideas zﬁsociuted with the presence of linear de--
; Tects in metal structure -- gislpcatignskﬁ In this connection, the author EUTveys
~the possible methods of combined Treatment as based on the possible combinations of
“heat treatment with plastic deformation depending on the sequence in which they are
;performed: 1. Heat treatment followed by plastic deformation (patenting, mar-
‘forming); 2. Plastic deformation (of austenite) followed by heat treatment (harden-
iing) (as well as the so-called compound maraging - pinstic deformation of carbe.-

g‘Curd 1/3
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“ACCESBION NR:  APS020703 7

free alloyed martensite with subsequent aging); 3. Two successive heat treatments
(the combination of two successive hardenings under special conditions); 4. Two
successive plastic deformations - this case is possible in theory but has not yet
been descridad in the literature. The main reason for the "superhardening” pro-
duced by the combined-treatment method may vary in nature: if a nonsupersaturated
solid solution ia being plastically deformed, the principal reascn for its harden-
ing i1s the cumulation of geometrical defects of the structure, whereas in the case
of a supersaturated solid solution the hardening is mainly attributable to the seg-
_regation of carbon from that solution. And of course, the segregation of disperse
'particles is the main reason for hardening in the case of the aging of iron follow-
'ing plastic deformation (cese 2) and without that deformation (case 3). The in-
vestigation of the combined methods of treatment on the basis of qualitative theo-
{ries of dislocation defects is not only of a major practical importance but also
'makes possible a new approach to meny seemingly long-established aspects of work
‘hardening, recrystnllization, and phase tranaformations during the heet treatment
jof steel and alloys. The quantitative physico-mathematical theory of dislocetions,
‘unfortunately, is as yet insufficiently refinzd to describe such complex crystai-
iline gystems as real metals and alloys. Orig. art. has: 1 photo, 2 figures.
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L 3994-66 EﬂT(n)/EWP(w)/EHA(d)/l'/EﬂP(t)/EW(k)/BfP(z)/EHP(b)/EWA(C) MJ¥/JD/HN
T RN AP5022579 UR/0129/65/000/009/0032/0037
669,784153913741620317 1669,15.1941669,26 40

AUTHOR: Blanter, Ms Ye.; Shamiyevy S. Sh. S é;
T «“.§’-w‘*#l6~ "‘ 3 5

]
TITLE: Effect of carbon content and cold plastic deformation on the properties of
hardened stesls 1€

SOURCE: Metallovedeniye 1 termicheskaya obrabotka metallov, no. 9, 1965, 32.27

1% 12 18,484,585
TOPIC TAGSs steel, chromium steel, steel heat treatment, thermomechanical treatment, -
steel cold deformation, Tow temperature treatment, steel mechanical property .
steel, 18Knh2 steel, 38Kh2 steel, 53Kh2 steel, 67Kh2 steel : .

1
1

ABSTRACT: The effect of low-temperature thermomechanical treatment (cold plastie
deformation in the as=-hardeneed or low-tempered condi fon) on the mechanical propertiegf
and structure of _10'_@,'.6 18Kh2; 381012‘5 53!012,“ and 67Kh2fsteels, all containing about :
2% chromium and 0,019, 0,18, 0,38, 0,53, and 0,6T% carbon, respectively, has been
investigated, The 30=kg ingots were forged into bars 12 mm in diameter, The cars

were annealed, chromium plated, austenized at 860-950C, water or 01l guenchad, and i
ground to a diameter of 8 mm or texpered at 180C for 60-90 min and then ground. }
The specimens weie ULhen cold drawn vith 2,5-20% reductlon, eyxcept for ag-hardened -
spscimens ur 53Kh2 and 67Kh2 steels which were too hard, It was found that cold '
Q%;gmtion increased tne teasile ard, aspeclally, ield etrongths of both ase

R
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hardened and low-temserco steels in proportion to the magnitude of reduction and

cgrbon content. At 12X reduction,the as-hardened 38Kh2 steel had a tensile strength
of 256 kg/xm_.-.'“, a yierd strength of 252 kg/mm?, an elongation of 2.5%, and a rcduccio-n
05 area of 5i. Corresponding values for low-tempered steel ware 239 kg/uem?, 237 kg/
53, and 274Z. After cold deformation, all low-tempered spccimens had a htght;r ductilit]
than_ as-hardened specimens, Orig. art. has: 6 figures and 2 tablea. {AZ}
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ACC NRi AP6017522 ( N) SOURCE CODE: UR/01ue/ss/ooo/oouolus/opg} _

AUTHOR: Blanter, M. Ye.; Shamiyev, S. Sh. 3-

ORG: All-Union Correspondence Machine Building Institute (Vsesoyuznyy zaochnyy ﬂ

mashinostroitel'nyy institut)

v

TITLE: Influence of cold defomatim} on the mechanical properties and structure of
quenched iron alloys without carbon

SOURCE: IVUZ. Chernaya metallurgiya, no. 1, 1966, 145-148

TOPIC TAGS: iron alloy, quenching, cold working, mechanical property, metallographie
examination, crystal lattice dislocation, crystal lattice structure

ABSTRACT: A study was made of the effects of cold plastic deformation on the mechani-
cal/properties and fine structure of) iron alloys (containing very low carbon) after
quefiyhing. Three alloys were used:‘_ﬁé:-ﬂ.OlQ% C, 4.83% Ni; Kh5--0.009% C, 5.10% Cr
and'G5--0.019% C, 5.04% Mn. After quenching from 950°C, these alloys were plastically
deformed 5, 9.8, 14.5, 19 and 24% at room temperaturg’, Mechanical properties, x-r.y

line broadening and prior austenitic grain structu ere obtained for each steel in |—
various stages of cold working. Mechanical strength\dnd hardness increased signifi-
cantly with deformation (245 to 265 VAN for eformation G5) with G5 increasing the

most and N5 the least. The higher the strength and the lower the ductility of the al- |—
UDC: 669.15-192-13:620.183:620.17
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loy after quenching, the lowér was its change in properties after cold deformation,
X-ray line broadening was related with the increase in mechanical properties and
with dislocation structure)’ Increases in the broadening of (220) and (110) lines were
tabulated @s a function of alloy and degree of cold work, and the dislocation density
was calculated from the observed line broadening. The yield, ultimate strength and
the proportional limit were plotted as a function of broadening factor and dislocation
density, displaying perfect correlation for broadening factor and dislocation density,
Orig. art. has: 5 figures, 2 tables.
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ORG:  All-Union Cortespondence Machine Building Institute (Vsesoyuznyy zaochnyy mashino- :
stroitel'nyy institut) - |

.l
TITLE: Effect of recrystallization 02, persistence of structural defects in deformed austenite
l .

.SOURCE: IVUZ. Cherndya metallurgiya, no, 3, 1966, 127-13]

ﬁ‘OPIC TAGS: austenitic "alloy. metal recrystallization, lattice defect, austenite
transformation / N23G3 austenitic alloy '

A"BSTRACT: To clarify the question whether recrystallization may, $o one extent or another,
preserve the structural defpcts induced in & materjal during its deformation, the authors in-
vg:tigated this effect for thg N23Gdu§usten1tic allmo. 04% C, 23.0% Ni, 3.11% Mn, remainder
41 5¢e) following is annealing at 850°C and rolling at 200°C with 10, 20, 30, 10, 50 and 60%

| plastic deformation. After the deformation, the specimens (10x10x3 mm) were heated in a

{ lead bath at 650, 700 and 750°C for from 15 sec to 2 hr, with subsequent quenching. To accom-~
plish J ¢ transformation, this was followed by sharp cooling to -196°C with subsequent slow

Card 1/3 | UDC: 669. 24'74:620.133
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heating (10°C/hr) to room temperature, The degree of structural imperfection of the alloy

was estimated according to the changes in the physical broadening of X-ray line (311) and

the microhardness of the recrystallized and nonrecrystallized grains, The amount of austenite
and martensite in the alloy was estimated according to the ratio between the integral intensi-
ties of the lines (111)6— and (110)~ . The higher the degrece DPD of plastic deformation is, the
more complete is the degree Bor of recrystallization at the moment of abrupt decrease fn the
number of defects (Fig. 1). Thus, following DPD = 30% and subsequent heating at 700°C, ﬁcr

'-a0n ,
' ) . i
1/
: Yy Fig. 1. Effect of degree of plastic de-
¥ / formation DPD on the intensity
» p ‘ of recrystallization at the moment
e : of the onset of a sharp decrease g
; e CACEE: BPD, % the number of defectg i

Cord 2/3
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decreases by 30% compared with _p def? and the microhardness of the first recrystallized

grains is 102 kg/mm?, compared with 120 kg/mm? when DPD = 50%. This indicates a partial
redistribution and disappearance of the defects in the course of polygonization even prior
to the onset of recrystallization, The intensity of Jd-oC transformation is affected by the DPD
of the austenite. When DPD = 60% the austenite undergoes stabilization, but when DPD = 40
and 20%, it undergoes destabilization; neither process, however, is complete at the end of
'., recrystallization, thus providing yet another and highly significant proof of the persistence of
ppart of defects in completely recrystallized material. Orig. art. has: 3 figures,
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INVENTOR: __Semenov, 0. A.; Alferova, N. S.; Yankovskiy, V. M.; Kolesnik, B. P.;
Ostrin, G. Ya.; Plyatskovskiy, 0. A.; Kheyfets, C. N.; Gleyberg, A. Z.; b

Chemerinskaya, R. I.; Gomelaurt, N. G.; Blanter, M. Ye.; Sharadzenidze, S. A.:
gulzdze, 0. N.; Gol'ﬂenber‘, « A} Teeretell, ’. K.; USirlya, A. Ye. Seperteladze,

ORG: none ' '
(g#

TITLE: Method of manufacturing strengthcned tubes. Class 18, No. 179786 [announced
by the Ukrainian Scientific Research Institute of Pipes (Ukrainskiy nauchno-issledo-

vatel'skiy trubnyy institut)]

- SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 6, 1966, 32
TOPIC TAGS: tube manufacturing, tube rollinz, tube strengthening, tube heat treatment
ABSTRACT: This Author Cextificate introduces a method of strengthening hot-rolled
tubes. According to this method, the hot-rolled tube {s quenched ismediately after
:t :nvn the_fixat rolling mill, and then is sized or reduced at a tempering tempera-

ure.
{

SUD CODE: 13/ SUBM DATE: 12Nov63/ ATD russxl/ 230
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"AUTHOR: Blanter, M. Ye.; Shklyarov, M. I.

‘ORG: All-Union .Hachine Building Correspondence Institut (Veesoyuznyy zaochnyy
imashinostroitel'nyy institut) ,

1 .
;TITLE: chbined [methanothermal] treatment of steel to high strength

ESOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 10, 1966, 62-63
i michemslol pro I

?TOPIC TAGS: carbon steel, » aterl plastic deformation,—e= !
'm;ammjﬂ treatment, steel property/45 carbon steel :
‘ i herical ATk ' .

{ABSTRACT: The effect of mecharothermal treatment, i.e. plastic deformation at room i

temperature, and subsequent heat treatment on the mechanical properties of 45 carbon !
lsteel has been investigated. Steel specimens, 1 x 9 x 100 mm, heat treated to vari- |
jous structures (granular, pearlite, troostite-sorbite, or martensite) were cold rolled
iwith 10, 30 or 50% reduction, rapidly heated to 800, 900, 1000 or 1100C, and water i
quenched. This was followed by tempering at 200C. It was found that the strength ;
of specimens rolled with 50% reduction increased with the increase of annealing tem~ |
perature from 800 to 900C. For instance, the tensile strength of specimens with a ;
pearlitic structure increased from 210 to 245 kg/mm?, and those with a troostite-
sorbite structure, to 225 kg/lnz. at an elongation of 4X in both cases. Further
iincreases in temperature to 1100C decreased the tensile and yield strengths and
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elongation dropped to 1X. The increase of reductions at first lowers the strength

characteristics then, starting from 10X to 50X reduction, the characteristics increase|
steadily. Thus, the steel strength can be improved under certain predetermined con- |
ditions of plastic deformation and subsequent hardening with a rapid cooling to l

austenitizing temperature. Orig. art. has: 2 figures. .

SUB CODE: 11, 13/ SUBM DATE: none

iCard 2/2

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205510003-5"



"APPROVED FOR RELEASE: 08/22/2000

BLANTER, G 3o

Ele:tricheskoys sborudovaniye tyarovykh yodstantrciy.
Moscow, 1S48.

348, .

CIA-RDP86-00513R000205510003-5
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DISSERTATION: "Electrical Equipment of Traction Substations®,
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Moscow Order of Lenin Power Engineering Inst.
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Sum 71
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2, 211 p.
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Precbrazovntell
{Ourrent eonverters for traction substations)
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» 1959 (lgeolt,rio current converters)

_

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205510003-5"



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205510003-5

PHASE I BOOK EXPLOITATION SOV/4370

Blanter, Solomon Grigor'yevich
haner, e

Radiotekhnika 1 Elektronika (Radio Engineering and Electronics).
Moscow, Gosenergolzdat, 1960. 415 p. 27,000 copies printed.

Ed.: S. F. Korndorf; Tech., Ed.: N. I. Borunov.

PURPOSE: The book 18 intended as a textbook for students
in schools of higher education in the "Radio Engineering
and Electronics™ course speclalizing in the field "feo-
physical Methods of Prospecting for and Surveying Mineral
Deposits®,

COVERAGE: The book presents the theoretical principles of the
operation of electron tubes, of high-vacuunm, gas-filled,
and other electric vacuum devices, and of semiconductor de-
vices. It describes physical phenomena occurring in them
and examines electron amplifiers, oscillators, and recti-
fying and voltage regulation systems, Problems relating
to radio communications and radio measurements are reviewed.
Chapter III was written by the author in collaboration with

Card—i/7-
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Radio Engineering and Electronics SovV/4370

K. P. Zhadin, while Chapter VII was written by L. R.
Tsvang. No personalities are mentioned. There are 12
references, all Soviet.
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Blanuss, Dasiio 74 e o of Integeal theorems for Brecr 3/
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Mathcoatical Roviews Mat. Fir. Pehn, Nauke 277, 5-128 (1950).  (Serbo- I 2
athen Yo. 10 Croatian) 2_

Vol. 115 3 * This paper discusses the Laplace convolution of

£

with other functions of the same form. where A, is the entire
function occurring in the definition of Beswol functions of (he
first King} (notation as i Jahnke-Emde). A great many
reearrence amd other relations are obtained, The work is
ased partly on previons reeults by the quthor [xame Rad
271, 84 43 (1M18): thewe Rev. 11, 25 A Erdélys,
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Problems of cosmology and cosmogony.
p. 183, ALMARAH BOSEKOVIC,
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Society for Natural Sciences) 1951.
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"Eine isometrische Einbettung der elliptischen Fbene im vierdimensionalen
euklidischen Raum",

Paper delivered at the International Conference of Mathematicians held in ‘Salzburg, Austria
9-14 September 1952, under the auspices of the Austrian Congress of Mathematicians.
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\
]

- . ) A]Innuéa, Danilo. Les espaces elliptiques plongés iso-

Yathemntical Roviews métriquement dans des espaces euclidiens. I. Le plan

Yol. 14 MNo. 11 elliptijue. Hrvatsko Prirodoslovne Drntvo,  Glisnik

Decombar, 1953 Mat.-Fiz. Astr. Ser. 11. 8, 3-23 (1953).  (Scrbo-Croatian’

Goomotry. - summary)

The elliptic planc—arising from the sphere by identifica-
tion of diametrically opposite points-——can in only one way
be imbedded in R in such a manuer that the peordesics are

+ circles. The interesting, almost putly synthetie, proof of
this theorem is followed by a number of propertics of inter-
sections of this imbedded space with flat subwpaces R, R?,
URYRof RN A Nijenkuis (Prineeton, N,
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~o. 18 Qetober, 1943, Unclassified
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BIAVUSA, D.

"E}liptic }lanes Isomctrically llaced in Zuclid!s Flanes. {(Conclusicn)!

p. 01
(GLASHIK IATZHADICIC-IIZICKI I LSTROCISKI, Vol. 8, nc. 2, 1953, Zopreb,
Yugoslavia)
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